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tOn leave of abaence 
Columbia Oats, a New Variety 
for Missouri 
L. J. STADLER AND R. T. KIRK.PATRICK. 
A new' variety of oats named Columbia has been multiplied from a 
single plant of the Fulghum variety selected at the Missouri Experi-
ment Station in 1920. This selection differs strikingly from the Fulghum 
type in habit of growth and in various characteristics of the plant, 
including the grain. Although Fulghum, in the 11 years since its intro-
duction, has showed marked superiority to all other varieties grown in 
Missouri, Columbia promises to surpass Fulghum by a substantial 
margin. 
The Fulghum variety has been included in yield tests conducted 
at the Missouri Experiment Station since 1919. In 1925, after six years' 
test, Fulghum was recommended as the most productive variety for 
Missouri. (Missouri Bulletin 22,9.) The experiments of the last five 
years have confirmed the results published at that time. The Kansas 
Agricultural Experiment Station, which had tested Fulghum oats -,!nce 
1916, had found this variety superior to all others in Kansas also, and in 
1921 recommended and distributed it under the name Kanota. This 
name was applied to the stock seed tested by the Kansas station, in 
order to distinguish it from other stocks of Fulghum, to which it was 
considered superior. 
Tests of seven commercial stocks of Fulghum from widely separated 
sources were begun at this Station in 1921, in order to determine whether . 
they differed materially in practical value under Missouri conditions. 
In 1925, when Fulghum was recommended, these tests had continued for 
four years. Since none of the seven stocks had shown any consistent and 
important advantage over the others, and since all were superior to other 
varieties of oats, the recommendation was not limited to any single 
stock of the Fulghum variety. An abundant supply of seed of the 
Kanota stock was available in Kansas and this was the source of practi-
cally all of the seed used as foundation stock by Missouri growers. 
Conseq~ently the variety Fulghum as grown in Missouri today consists 
almost exclusively of that stock. 
Tb.e tests of commercial stocks of Fulghum have now continued for 9 
years. .The yields of the stocks tested are shown in Table 1. 
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TABLE I.-YIELDS OF SEVEN COMMERCIAL STOCKS OF FULGHUM 
(In Bushels per Acre) 
I 
Average 
----
6 yr •. 9 yr •. 
Stock 1921 1922 1923 1924 1925 1926 1927 1928 1929 1921- 1921-
26 29 
--------------------
0149 42.8 26.9 66.2 36.5 51.1 44.2 71. 7 49.8 36.6 44 .6 47.3 
0145 39.2 25.2 65.9 35.9 50.0 45.3 
---- - --- ----
43.6 
- ---
0151 39 .8 23.1 65.4 37.6 50.6 43.2 
---- ---- ----
43.3 
----
065 (Kanota) 42.0 26.6 60.6 33.7 50.3 45.9 69.2 45.6 39.2 43 .2 45.9 
0152 39.8 25.1 64.5 29.6 48.9 49.1 ---- ---- ---- 42.8 
----
0124 45.4 25.2 56.3 37.4 46.7 44.5 67.4 50.0 37.8 42.6 45.6 
042 45.2 29.5 54.8 32.7 44.6 41.9 
- --- ---- ----
41.5 
- - --
Although stock 0149 appears to be slightly superior to 065, the 
stock now commonly grown, the advantage is not great enough to 
warrant a change of seed. 
An important defect of Fulghum, which was emphasized when the 
variety was first recommended for Missouri, is its failure to withstand 
late seeding. With early seeding the advantage of Fulghum over other 
varieties is increased; with late seeding it is reduced or even reversed. 
With very late seeding Fulghum is often a failure under conditions 
which permit such varieties as Kherson or Burt to mature a small crop. 
Under Missouri conditions the earliest possible seeding of oats is advis-
able with any variety, but the importance of this factor is greatly in-
creased when Fulghum is grown. Under average seasonal conditions in 
Missouri oats may be sown early enough to give Fulghum an advantage 
over other varieties, but occasionally seasonal conditions make oats 
seeding impossible until the period when Fulghum is at a great disad-
vantage. All of the commercial stocks of Fulghum tested share this 
characteristic. 
In the improvement of Fulghum oats the objective has been a type 
at least equal to Fulghum under ordinary conditions and capable of 
successful yield from late seeding. Individual plant selection has' been 
extensively used in an effort to isolate from the variety a pure line 
meeting these requirements. 
Although the Fulghum variety is supposed to have originated as an 
individual plant selection about 25 years ago, all commercial stocks of 
the variety consist of a mixture of strains varying in productivity and to 
some extent in visible characteristics. In addition to strains of the 
Fulghum type all stocks contain a small proportion of "off-types" of 
various sorts, differing strikingly from the typical Fulghum. 
Several hundred individual selections of typical Fulghum plants 
have been tested during the past 10 years. Practic~lly all of these, when 
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planted on a sufficiently extensive scale, include a small proportion of 
off-type plants. In the case of many promising selections, a second 
selection of individual plants has been made in an effort to eliminate the 
off-types, but thus far no promising pure strain of Fulghum type free 
from mixture has been produced. All of the typical Fulghum strains are 
similar to the commercial variety also in response to delayed seeding. 
The yields of these selections vary somewhat widely and a few of them 
excel the variety slightly. The yields of the 10 best Fulghum selections 
tested during the three-year period 1927-1929 are shown in Table 2. 
TABLE 2.-YIELDS OF TEN BEST TYPICAL FULGHUM PURE LINES 
(In Bushels per Acre) 
Ace. No. ot Average, 3 y rs. 
Pure Line 1927 19~8 1929 1927-29 
02914 56.7 43.7 55.2 51.9 
02961 54.4 47 .9 49.4 50 .6 
02984 55.7 47 .4 48.8 50 .6 
03034 52.1 52 .5 45 .1 49 .9 
02913 53 .0 51.0 45.4 49 .8 
03029 52.0 49 .3 48 .1 49 .8 
02976 54.2 47.3 37 .4 49.6 
02918 49 .8 49.5 47.6 49.0 
02927 
I 
52.1 46 .2 48.3 48 .9 
02973 54.0 47 .3 45.5 48 .9 
Check (Kanota) 49.9 51.6 43 .7 48.4 
Selections were made also among the "off-types". Many of these 
are taller than the standard type, with longer and more spreading heads. 
These are generally characterized by erect early growth, and when the 
variety is planted late they usually mature normally though typical 
Fulghum plants may produce only a few immature heads. Most of the 
"off-type" selections breed true to the type selected. The yields of these 
selections are in most cases disappointing, but one has been found to 
out yield the original variety with fair consistency. This is the selection 
now named Columbia. 
COLUMBIA OATS 
This strain is one of a group of Fulghum "of-type" selections made 
in 1920. It is an early-maturing strain resembling Burt more than typical 
Fulghum, but easily distinguished from either variety. In earlier tests 
it has been reported under the number 01375. 
The general appearance of Columbia is similar to that of Burt, but 
the plants are taller and more uniform, and the heads are longer and 
distinctly more erect. Figure 1 (cover) shows a typical panicle of Columbia. 
Columbia is erect in early growth, in contrast to Fulghum and Red 
Rustproof. Ir is alw~ys one of the earliest maturing varieties, whether 
Ace. No. 
01375 
065 
0328 
015 
0955 
0432 
0952 
0954 I 
0464 I 
01618' 
0832 
0490 
050 
02890 
01243 
01287 
01290 
0964 
0963 
0969 
01647 
TABLE 3.-YIELDS OF OAT VARIETIES AND STRAINS IN NURSERY TESTS AT COLUMBIA 1924-1929 
(In Bushels per Acre) 
Variety or Strain 1924 1925 1926 1927 1928 1929 
Columbia 43.4 49.5 55 .2 64.8 50.4 41.2 
Fulghum (Kanota) 34.8 50.3 45.9 69.2 45 .6 39.2 
Burt Selection 36.5 44 .6 54.8 67.8 45.1 34 .6 
Burt 38.3 47 .2 49.4 66.8 41.1 37 .6 
Kherson Selection 42.3 45.1 53.9 57.4 48 .3 29.8 
Texas Red Selection 27 .0 51.5 50.2 61.4 50.4 31.0 
Albion Selection 42.2 46.2 53.8 55.5' 44.1 28.4 
Burt Selection 40 .8 43 .3 53.4 59.9 39 .2 24.4 
Kherson (C. 1. 1533) 45.4 47 .9 47.5 51.7 34 .6 
- - --
Kherson Selection 
-- --
39.6 52.5 57.0 45 . 1 27 .9 
Burt (Kansas 6052) 
-- -- 42 .2 50.4 60.4 42.3 25.1 
Swedish Select --- - 44.7 50.0 55.5 39.1 24.9 
Silvermine 
- - --
41.0 43 .5 37.0 38.0 31.3 
Burt Selection (C. 1. 5220-6) 
- - --
- --- 48 .6 71.6 54.4 38.2 
Kherson Selection 
- - -- - - - -
55.2 59.8 45 .0 32.9 
Kherson Selection - - --
- - - -
56.4 55 .9 41.2 29.4 
Kherson Selection ---- ---- 53.1 54.9 42.6 30.7 
Texas Red ---- --- - - - - - 64.8 50 .2 36.7 
Texas Red 
-- --
- - --
- - --
57.9 53 .2 36 .1 
Ferguson 922 
-- --
-- -- - - --
54.2 40.5 37 .8 
Victory -- -- - - -- - - - - ---- 40.8 30 .8 
-------~-
Averag.:: 
6 yrs. 5 yrs. 
1924-29 1925-29 
50.8 52.2 
47.5 50.0 
47.2 49.4 
46.7 48.4 
46.1 46.9 
45.3 48 .9 
45.0 45 .6 
43.5 44.0 
-- -- 45.4 
-- -- 44.4 
-- --
44.1 
-- --
42.8 
- -- -
38.2 
- - -- --- -
;. --- - - --
-- -- - ---
- - -- - ---
- - -- - - --
- - -- - - --
- -- -
- ---
- - -- - - --
TABLE 4.-YIELDS OF OAT VARIETIES IN FIELD TESTS. 1928-1929 
---------
Location of Tests 
--. 
. North Missouri Central Missouri South Missouri 
Variety Mary- Shelby- Grain Boon- Colum- Golden Stark Perry- A verage yields 
Oregon ville ville Valley ville bia City City ville 
1928-Date ot seeding 3-17 3-11 3-19 3-20 3-9 3-10 1928 1928-29 
Columbia ___________ 25.6 38.3 78.2 36.0 31.6 31.0 40.1 38.8 
BurL ______________ 28.4 36.4 66.3 34.5 38.1 29.0 38.8 37.5 Silvermine __________ 22.2 46.0 78.5 42.6 36 .8 24.5 41.8 37.2 
Fulghum (Kanota) ___ 24.5 34.1 75 .3 32.7 38.9 24.0 38 .3 35.5 }[herson ____________ 22 .8 35.7 58.9 35.7 35.9 24.0 35.5 35.1 
Texas Red __________ 22.5 29.0 78 .0 28.3 31.6 27.0 36 .1 30.0 Albion _____________ 22.7 33.1 61.1 32.5 20.0 
15/29--Date ot seeding 4-8 4-20 4-10 4-17 4-6 4-17 4-10 4-23 1929 
Columbia _____ ______ 47.6 28.9 50.0 33.6 23.4 59.4 37.0 19.8 37.5 Burt ______ _____ ____ 46.5 24.1 48.4 32.7 23.7 55.3 37.1 21.9 36 .2 
Silvermine __________ 44.8 22.2 45.9 29.9 22.9 48.0 31.7 15.1 32.6 
Fulghum (Kanota) ___ 51.5 22.0 44.1 23.1 26.9 51.9 31.7 9.2 32.6 
. Kherson ____________ 45.0 28.2 44 .7 32.1 27.8 50.5 33.1 15 .8 34 .7 Texas Red ___ _______ 44.8 15.8 23.9 20.7 29.6 7.8 
Albion _____________ 44.2 27.3 
-
46.3 31.2 24.2 33.6 18.7 
Fulghum (0149) _____ 54.9 24.0 45.0 25 .1 22.0 54 .7 36.8 10.6 34.1 
Victory _____________ 11.3 27 .0 
- ---- -
. -
8 MISSOURI AGRICULTURAL EXPERIMENT STATION BULLETIN 278 
the comparison is made in early-sown or late-sown plots. It is a stiff-
strawed variety, much superior to Burt in this respect, and superior also 
to Fulghum in our experience thus far. 
The grain of Columbia is medium-large and much better filled than 
that of Burt, though not so plump as that of Fulghum. It is usually 
awnless, though small awns are occasionally found. The color of the 
grain is a distinctive feature of the variety. It is gray with conspicuous 
light veins, resembling somewhat the variety Winter Turf but clearly 
distinguishable from any other spring-sown variety. The basal joint and 
basal hairs conspicuous in Red Rustproof and Burt are absent or incon-
spicuous in Columbia as in Fulghum. Under average Missouri growing 
conditions the weight per bushel and the percentage of kernel average as 
high in Columbia as in Fulghum. With especially favorable growing 
conditions Fulghum produces a heavier grain than Columbia. 
YIELD COMPARISONS 
Selection 01375 was compared with Fulghum on a small scale in 
1922 and 1923. In these tests this strain appeared to be the most promis-
ing of the Fulghum selections and in 1924 it was added to the regular 
oats nursery yield tests. The yields of oats varieties and selections in 
this test during the six-year period 1924-1929 are shown in Table 3. 
In this test Columbia exceeded Fulghum (Kanota) in average yield for 
the six-year period by 3.3 bushels per acre, or 7 per cent. 
In 1928 and 1929 Columbia was compared with Fulghum and other 
leading varieties in field tests at various points distributed over the State. 
The results are shown in Table 4. 
The conditions of 1928 were unusually favorable to the moderately 
late-maturing varieties. Fairly early seeding and cool moist weather 
late in the season combined to produce unusually good yields in Silver-
mine, which under average conditions yields 20 to 25% less than the 
best early-maturing varieties. This permitted a good test of the value of 
Columbia under conditions in which its early maturity and tolerance of 
late seeding were unimportant. In five of the six tests made in 1928 
Columbia out-yielded Fulghum, and its average yield for the six tests 
was 5% higher. In the test at Grain Valley Columbia showed its ability 
to utilize fully the unusually favorable conditions, yielding 78.2 bushels 
per acre, while the other early varieties, Burt, Kherson, and Albion, 
yielded 12 to 20 bushels less. 
In 1929 seeding was late on all fields. In this season Columbia out-
yielded Fulghum (Kanota) in six of the eight comparisons, with an 
average advantage for the eight tests of 15%. This season favored the 
early maturing varieties, and both Burt and Kherson out yielded Ful-
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ghum. Columbia out yielded all other varieties tested. In four of the 
eight tests seeding was later than April 15, and in these Columbia out-
yielded Fulghum 33%. In the 1929 tests Fulghum stock 0149, which 
the previous trials had shown to be slightly higher in yields than stock 
065, was included, and in seven of the eight comparisons showed a 
slight advantage in yield, averaging 5% higher yield than Fulghum 
(Kanota). . 
Columbia thus appears to be at least equal to Fulghum in yield 
under ordinary conditions, and certainly superior from late seeding. 
Further experiments would be desirable to establish the relative value of 
the two varieties more securely, but the results thus far are considered 
sufficiently indicative to warrant the distribution of a limited amount of 
seed to farmers who wish to multiply the stock for later use. This will 
provide a source of seed for the general culture of the variety if further 
experiments justify its unlimited recommendation. 
TREATMENT OF SEED OATS FOR SMUT 
For several years after their introduction into Missouri Fulghum 
oats were practically free from oats smut. Even when the seed were 
thoroughly inoculated by blackening them with live spores of the smut 
fungus the percentage of smutted plants was negligible. In the previous 
bulletin on Fulghum oats for Missouri the smut resistance of the variety 
was cited as one of its greatest advantages and it was stated that seed 
treatment for smut control is unnecessary when this variety is grown. 
But there are varieties of tht smut fungus just as there are varieties 
of oats. For many years Fulghum has been susceptible to smut in Texas 
and other southern states where it is widely grown. In that region a 
strain of the smut fungus capable of attacking Fulghum is widely dis-
tributed. This strain of smut has steadily increased in Missouri with the 
extensive culture of Fulghum during recent years and in the last two 
or three years smut infection in Fulghum has become more and more 
common. In some sections Fulghum-is now as much affected by smut 
as are other varieties of oats. This condition will probably be reached 
eventually in any region of the State in which Fulghum is grown. 
Columbia oats also are susceptible to the same strain of smut. 
Oats smut may be controlled cheaply and easily by seed treatment 
with formalin. One pint of formalin is required for each 50 bushels of 
seed to be treated. The price of formalin at retail drug stores is usually 
about 50 cents per pint. 
The treatment may conveniently be applied by sprinkling or 
spraying. The oats should be screened and fanned before treatment. All 
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l"lg, :.!,~l"our views of typIca l g-rnlna of Columhln oa t s , The (l1stl uct stri'p lng 
Is characte rIstIc or thIs variety, 
F Ig, 3,- T y plcnl g roIns of l~ul ghulO oats, 
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Fig. 4·.-Typlco l grA in s of BlI I·t oats. 
Fig. 15.-Typl' al g rain s or Knerson outs. 
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sacks, bins, and machinery which may have become infected should be 
disinfected with the solution used in treating the seed. 
In the sprinkling method one pint of formaldehyde in 10 to 20 gallons 
of water is used for each 50 bushels of seed to be treated. The oats should 
be thoroughly moistened with the solution by sprinkling heavily while 
the seed is turned with a shovel. The pile of oats must then be covered 
for several hours with sacks or canvas to expose the seed to the fumes of 
formaldehyde. If not sown at once, the seed must then be well aired 
and dried before storage. 
The chief advantage of the spraying method is that so little water is 
added that the seed does not have to be dried after the treatment. In 
this method one pint of formaldehyde is used with only one or two pints 
of water for each 50 bushels of seed. The oats are thoroughly sprayed 
with the solution, using a hand sprayer and spraying each shovelful as 
the seed is shoveled from one pile to another. The oats are-then covered 
for several hours as in the sprinkling method. At the end of that time 
they may be sown at once, or aerated for several hours and stored. 
Because the concentrated formaldehyde fumes are irritating to the eyes, 
nose and throat, the work is best done outdoors. 
During recent years a number of commercial preparations have 
been offered for the control of oats smut by dry treatment of the seed. 
These treatments are somewhat more convenient to apply than the 
formalin treatment. The seed is simply coated with dust by rotating it in -
a closed container, and is then ready for seeding or storage. These 
treatments give a practical control of oats smut, though often a trace of 
smut remains. The dust treatments are more expensive than the formalin 
treatment, the cost of the material being 15 to 20 cents per bushel of seed. 
